Purification and characterization of p93fes- and p60src-related tyrosine protein kinase activities in differentiated HL-60 leukemia cells.
Two tyrosine protein kinase activities have been identified previously to be present in HL-60 leukemia cells during induction of granulocytic and monocytic differentiation with a variety of differentiating agents. We have copurified a membrane-associated tyrosine kinase (p93) and an activity associated with both the cytosol and membrane fractions (p60). Triton X-100 extracts from HL-60 cells treated with dimethyl sulfoxide were subjected to tyrosine-agarose chromatography, polypropyl aspartamide high performance liquid chromatography (HPLC), and HPLC using an antiphosphotyrosine IgG-derivatized column. Overall purification was 2700-fold for p93 and 1800-fold for p60. p60 and p93 are phosphorylated exclusively on tyrosine residues and can use poly(Glu,Tyr)4:1, histone H1 and vasoactive intestinal peptide as substrates. Poly(Glu,Tyr)1:1 and poly(Glu,Ala,Tyr)6:3:1 were less effective substrates for p60 and p93. The activity of p93 was dependent on Mg2+ or Mn2+, whereas p60 was dependent on Mg2+; however, the activity of p60 was stimulated in a synergistic manner by the presence of both Mg2+ and Mn2+, whereas the activity of p93 was not enhanced further by the combination of divalent ions. Both p60 and p93 were immunoprecipitated by an anti-v-src monoclonal antibody but only p93 was immunoprecipitated by an anti-v-fps/fes antibody. V8 protease digestion of p60 revealed one major proteolytic fragment containing phosphotyrosine, whereas V8 protease digestion of p93 produced two major peptides that were phosphorylated on tyrosine residues. These results suggest that, although p93 and p60 may possess some epitopic similarities, they have distinguishing phosphorylation sites. Moreover, p93, in contrast to p60, appears to be strictly associated with granulocytic/monocytic differentiation and related to the cellular fps/fes protooncogene.